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Introduction.

Smithwick (1L) t¡as recentþ drawn at,tentlon to a group of

patients with oeclusÍve peripheral arterial diseaseo who respond poorly

to vasodilatation tests but nevertheless benefit renarkably fron syrnpa-

theetony. It ls obvious that for sueh eases some new diagnostic test

ís desirable. The sÍmplest and most reliable tests in modern day use

are the reflex therrnal- test and spinal anaesthesia" Any na,rr test, there-

fore, in order to be of some aid in ihe dÍagnosis of peripheral vascular

disordersn must be superior to either of these testso CbrrentlJÍr a number

of nevr dnrgs are under Ínvestigation as to their effect, on the perfpheral

e i-rculatÍonn

In 19h5¡ Acheson and Àfoe (1) described the paralybic effect of

tetra-ethyl amnonium salts on the ganglia of the autonomlc nervous syst,en,

and ín L9l+7, Coller et al (l+) claÍmed that the use of one of these, nEtanontr,

was superior to any other nethod of vasodilatatfon. However, Boyd et a¡" (2)

contributed evldence that the Ínject,ion of Etamon was not a favorable test,

whÍle Faru and Doupe (ó) later showed that it did. not compare to reflex

thermal stinul"ation"

Priscollne, whfch belongs to the group of phenyl substÍtuted

alkyl imidazolines, has been reported by Hendrix et al (B) to be adreno*

lytie and s¡nroatholytico Nickerson (g) fn a recent review agrees with

this concluslon. This substance has been used by Grimson et al (f) and

Rogers (11) as a vasodilatlng agent in the treatment of peripheral vaseular

d,Íseaseg.
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It was therefore decided to study the efficaey of Priscoline

as a vasodilator, and to compare its action to the effects of the reflex

thermal- test, spinal anaesthesia, and s¡rmpathectomy.

Methods and Apparatus

The subjects were the nineteen patients shorn in Table l,
who were referred for an assessment of the vafue of sympathectomy. fn

their examinatJ-on, earefirl note was nade of the pesence or absence of

perþheral sensory disturì:ance" Those cases. in whÍch the exarniner had

difficulty jn estimating sensory loss. were classified as questionable.

SkÍn tanperatures were used as an index'of vasodllatation ancl

rate of blood flow through the skln. Temperatures were measured by means

of copper-constantan (gauge 3l+) tnerrnocouoles, held j¡ contacù with the

pads of e:Qosed digits by narrow strips of adhesive tape on the dorsum of

the second phalanx. Temperatures were recorded from two digÍts of each

foot anci froni the rÍght j¡clex finger, and read to O.loC. RectaL temper*

ature was recorded by a thermocouple and read to O"O1oC. Room ùemperature

was kept constant at 19-21oC" and measured by a thonnocouple suspended

several feet above the parts under observation" All tests were perfonned

under sinilar conditions, on successive days, in the constant temperature

roomo

Subjects reclined in the constant, terçerature room, clad only in

a hospital golrrn. To provide a base line, recordings were made for ten to

thirty minutes before a tesù" Skin temperatures were recorded at two to four

mfnüte íntervals durÍng each test, The Gibbon-Iandís test was performed by
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furnersi:rg the left arm in water at l+l+o0,, and by covering the trunk

and proxímal- parts of the extremities with blankets. Ï[hen, after

prolonged heating, a definite plateau of maxfmum skin temperature

was attained in the toes and the control finger, the blankets were

removed and the left arm placed. ín cold water at LBoC. This stfmulated

reflex yasoconstriction, thereby testing the integrity of the sympathetic

nerves. On another day, each zubject recelved 75 mgm. Priscoline lntra-

rnuscularly, and the effect was observed for one arrd one-half to two

hours. Bloocl pressure, recorded at five ninute intervals, was barely

affected"

FÍve subjects received 100 mgm. Novocaine intrathecally" Ïn

a1-1, anaesthesia to pin-prick was achieved at l.east to the level of the

tenth thoracic dennatome.

The effect of syrnpatheetony on skj"n ternperature ï¡as observed

two to four weeks after operatíon, Ín four subjects'

Resul-ts

During each procedure, note was taken of the heÍght to which

the skj¡ tempera'bure rose. The t¡rpe of response to vrarnting and cooling was

also noted in the case of the reflex therural test. Dilatation in response

to warrui"ng, ancl constrj.ction in response to cold, was considered norsral

vasomotor behavior.

A cçmparison of the maxi¡mrm tan'rpe ratures att'ai-ned during the

reflex ther¡na1 test and the Friscoline test is shown Ín Figure ]. and

Table I" It Ís seen that Ín the rnajorÍ-ty of cases the digits attaÍned

a hígher tenperature with Priscoline than rnrith reflex lteating'
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Fígure 2. shows that ín the 20 dlgits tested the effect of

Priscoline was greater than reflex heati¡g or spinal anaesthesÍa"

The preoperative ard postoperative results jn the four sub-

jects who were synpathectomÍzed are shcn'¡n i-n Table Iï. The average

error of the reflex thermal test ín the prediction of the operative

result was l+.2oC, The average eruor in the predictlon of the oper-

ative resuLt with Þiscoline was 2 .2oC.

During the course of the exlperíments it was observed in

certain cases that the vasornotor behavior of the digits was al.notmal.

This abnormality ordinaril-y consisted of a faÍlure of the vessels of

the toes to constrict in response to cold although the vessels of the

control finger shcn¡¡ed a good vasoconstrj-ctor response. In a srnal-l.er

number of cases, the vasomotor behavior v¡as judged to be abnormal

because there vras an absolute absence of any vasodilatation in response

to prolonged heating. That the failure to increase the blood flow was

not due to arterj-al dÍsorder in this group of cases was shoum by the

ability of other proeedures sueh as Prri.scoline to produce vasocljl-a-

tatíon. These abnormal nascular reacti.ons resemble those reported

by Doupe (!) an<l Rfchards (fO) in individuals v¡ith perÍpheral nerve

lesions" fris and the abnormality of sensation found in some cases

of perípheral occlusive arterial dj-sease v,¡oul-d suggest the possi.bility

of a neurologicaL leslon"

It was therefore of interest to observe wtrether the efffcac¡r

of Priscoline could be related to any evidence of tlifs hypothesised

nerve lesion. Table ITT shors that, in contrast to those with nornal
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ínnervationn the cases fn which there Tvas sensory loss or abno¡mal vaso*

motor behavior showed a hlgher proportíon of digits in which the response

to Priscoli¡e was greater than the response to the reflex thermal test'

Results withín zoì. oî each other vrere considered equal.

Discussion.

It is anparent fron the above results that Priscoline had a

greater vasodilatÍng effect than elther reflex heating or spinal anaes-

thesia in cases wíth s¡qptoms suggestlng occlusfve peripheral vascular

dÍsease. fn a llnited series of cases it was f\¡rther found, fn agroement

with Snithwick (11.1), that the reflex thernal test tended to un,åerestí¡nate

the effect of synpathectorny" Tn contrast to this the results of the lnJectíon

of Priscoline were nearLy ldentical- to those obtained by s¡nnpathect,omy.

The erolanat,Íon for the superiori-ty of Priscoli¡e in certain cases

may perhaps depend on the existence of a state of h¡'persensitivity to adren-

al1ne. It has been established by Cannon (3) ttrat s¡nnpathetic denervation

greatly increases the sensj-tivíty of vessels to adrenaline, and there ís

evidence of a perÍpheral nerve lesion in many cases of occlusive arterial

disease" Shumaeker (13.) notecl a defect in rrasoconstrictor abílity i-n cases

of arteriosclerosis and. Ihrergerrs disease, whíle Runcile (12) has reported a

slmilar condition assoeiated with nrfnlmal sensory changes in diabetÍcsn In

the present series sfmiLar evidence índieative of a peripheral nerve lesÍotr

was found" ft was further found that it was particularly in these cases that

Priscoli¡e was superior to the ref -ex thermal- test. Príscoline, being adreno*

lytie as well- as s¡rmpatholybic, would therefore be e:çected to be more potent

than syrnpathetic inhibltfon or block alone"
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ït appears paradoxical that sl,mpathectomy shoulcl i¡crease th6

blood flow to dlgits already denervated, though thís has been shcn¡m to

occur in cases of proven traumatic nerve l-esions (l). The etçlanation

for this and for the unsatisfactory rrestrlts of procedures which ccmsist,

of the temporary inhibition or blocking of sympathetic fibres may depend.

on the following consj.derations" It has been found. (5) tfrat the bl-ood

flow through denervated digits is dependent on three factors - the

envi-ronmental tenperature, the amount of cireulating adrenaline and the

tenperature of the surroundirig parts. S¡rmpathetic blocking tests are usually

perforrned at lor¡¡ envirronmental temperatures, and it ís probable that the

procedures frequently increase the amount of circulating adrenalj¡re" Syrn-

pathectorny on the other hand, being a chronlc state, would not be associated

with an increased amount of cireuÞLing adrenaline, anci firrthermore, it wcrrld

prevent, in partially denervated areas, the liberat,ion of adren¿û-ine from

endings acljacent to those uhich are h¡rpersensÍtÍve. It has also been found.

(5) ttrat the ùhe.rrnal influence on clenervateci digits of relaxing the blood

vessels of adjacent areas, may not be apparent for several hours, Thus

it'would appear that the s¡rnipathetíc blocking tests in present day use

are not suffÍciently pr.olonged to dunl"icate the effect of s¡rnipathectomy.

Whatever the explanati.on, Priscolíne appears to be a more

potent vasodil-ator than either the reflex themal test or spinal anaes-

thes1a, and to mímic closely the effect,s of s¡rmpathectomy in producilg

vasodilatatíon 1n the lovrer e:rbremities.
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Case
No.

3

2

5.

l+.

Díagnosis

Arteriosclerosis

Arteriosclerosis

Arteriosclerosis

Arteriosclerosis

Arteriosclerosis

Arteriosclerosis

B:ergert s

Arteriosclerosis

Buergert s

Arteriosc].erosis

Buergert s

Buergerr s

Brergert s

Arteriosclerosís

DÍabetes
Arteri-osclerosis

Diabetes
.A.rteriosclerosis

Diabetes
Arteriosclerosís

Diabetes
Arterioscl-erosis

Diabetes
Arterioscl-erosis

age

58

5t

6t

{>

66

69

l+o

63

30

6l+

l*

l¿O

69

5g

5o

66

63

ha

5t

Sex

fuI

M

M

M

nT

M

M

M

IÍ

M

u

M

þf

M

F

F

M

Ï,{

F

Pain, numbness left 1eg for 2
years. Pulsations: L-, R+

Clinica1 Summa

Pain in both ealves, worse in
l-eft, for 3 years.
Rrlsations: L-, R-

Pain in both calves, worse in
left, for 1 year.
Pulsations: l-, R-

Pain in both calves and ankles
for h years.
Pulsations: L+, R+

Ðr-lodenal ul-cer. Pain in right
cal-f and cold feet for 2 ¡rrs.
Pulsations: L-o R-

R-Pulsations: ï,-,

Paj¡ in both cal-ves, worse in
3-eft, for h years.

Pain in both eal-ves, worse in
left, for l+ yrs.
Pulsations: L-, R-

Pain and numbness J-eft 1eg for
J years. Burnj¡g left sole
for 1 yr. Pulsations: L-, R-

for 9 mos. ,RllsatÍons¡ L-

Arputated rigþt 1eg 2 Years.
llumbness and pain in left Leg

3
5

Pain in both calves for
Numbness & cold feet -
Pulsations: I*, R*

Jnrs.
IIIOS r

Pain j.n left great toe for 7
uros o Pulsations: L-, B-

Pain in J-eft calf and right
foot, numb cold feet for 1 yr.
Pulsations: L-n R-

Pain in right thigh and ealf on
vralking for 3 mos. Sligþt numb-
ness. Fulsations: L+, R-

Pain in both l-egs and right
great toe; worse at nighù.
Fulsations: L-, B-

Nr:mbness and cold feet for l-0
¡rrs. Ulcers both ankles for 9
rros c Fulsations: L-n R-

Pain in both calves, Þarticu-
1arly rigþt for 9 yrs. Co3-d &
numbness, particularly right
1eg-3 yrs"Pulsations: L-, R-

Arputated right }eg, 4 yrs.
Numbness left leg, 1 yr.
Gangrene left great toe"
Pulsations: L-

Pain, numbness and cold feet
for I yrs" Rrlsations: L-rR-

Buruing feel-ing il both legs
and feet for 2 yrs.
Pulsations; l-, ft,-

tTl-t
rr1
RTL
RT1

Dieitx

LT¿+

LT1
RTI+
RT1

LT4
],T1
RTir
RT1

LL)
LTl
815
RT].

tTIr
LTl
RTI+

RT1

IT¡+
trl-
RTh
RT]-

LTI+
LÎ1
RTI+
BT]-

ITI¿
trl
RTI+
RTI

LTh
LTl
RTI+

BTl

LT'+
l,Ti-
nTl+
RT]-

w5
LT1
BT5
RTI

rTb
LTl

LTI+
1r1
RT¿r

RTl

t?h
LT1
RTI+

RT1

tTl+
tr1
RT3
RTl

LTl

LTl

LT'+
tTl
RTI+

RTl

TTh
LT1
RTI+

RlL

LT4
LT1
RTI+

RÎ1

Sens-
ation-:rx

N
N

N
N

N
N
N

N

")

?

N
N

N

1'l

N

N

2

?
2

?

A
A
A
å

2

2

2

A
A
A.

A

2
2

?
?

}I
N

N

N
N
N

N

N

N
N

2
2

2

2

A
A
A
A

.4,

¡t

A
À

N
A
A
A

¡t

A
A
A

2

2

?

?

A

N

N
}T

N

Vasomotor
Resþonse-x-x-

I\
N

N

N

N
N
N
N

N
xl

N
N

N

N
N
t1t!

N
al

N

N

A
Å

A
Â

.4,

A
N

N

N

N

N

N

A
A
N
N

A
A
A
A

A
À
A
A

l"l

N

N
N

N
N

A
N

A
A

A

A
A
A

A
i,
A
A

A

A

A
A

A

Thernral

3l_.o
3r.5
32"4
30.9

31.5
30.5
3\.5
3b"5

30.5
31.0
35.O
3b.5

'¿6 nQ

25.5
32"O
32.O

2h"0
23.5
33"5
33.0
33 "5
3l+.0
33.0
30"0

26.5
2\.5
28.0
26.5

26,O
25 "O
30"5
29.9

23.O
22.t
28.O
25.O

25"5
26"O
32.5
35.5

33.o
32.O
32.5
31.0

35.o
33"0
22.5
23.5

28.0
29.5
2E.0
33"O

32.O
30"0
2h"0
2h.O

29.O

28.O

31.O
26.O
23"5
22.5

23.O
26.5
21.5
2]-..t

2ð "5
27.o
27.a
29 "O

Priscoline
2 .0

o0

27 .5
33"0

32"O
33.O
33"0

3L.5
32"O
3l_"0

30.5
31"O
33"0
32.5

33.O
32,5
3l+"0

33.o
33.0
32"O
32,O

25"4
26.5
2B "023.5

J]-.o
31.O
3?"O
32.O

3L.5
29.o
32,5
30.5

32"O
32.O
30"5
30"5

33
33
29
28

.5
o0
.O
.0

3.j-.5
33.0

33.C
32.O
3)¡"O
33.5

32.Q
31.0
27.O
27.O

3l-"5
32.O
27,5
2g.o

3o
30
31
31 e

o

ó

c 5
0

U

Jl"O
31.0
3f .0
3l-.0

2ó "5

28.0

30.5
29.5
26"O
2l.r"5

TAE J
Subjects and Resul-ts

Maxi¡n¡m

t+ LTI+ means left fourth toe, R11, right first toe, etc.
ü'rå N j¡dicates normal, A, abnor¡mal and ? questS-onable sensation or vasomotor response.

Difference

-3'0
-1.5
-L.5
+

+0

0
n

5

+6"5
+1"0
+1.O
+2"
+L.>
-1.0
-1.0

a

e

6.

.|
¡e

B.

9.

10.

11.

l.,2.

l_3.

1l+.

]-5,

IOo

17.

18.

+7 "5
-o.5
-0"

-1.0
-l_.0
t2.0
+
+J+.0
+2.0
+1.0

+6"5
+l+"c

*J.2

+9
+6
+8

2
o

o

o

o

+o.5
-h.5

-12,0

0
+6"5

0
-2.0
-0"5

tl"0
+3 "O
+3"0
+2.
+o.5
*J.5
-2.4

õ

ô

+b.,
+ó,0
+7"
-O'
+J ",
+2"5

o0

+h.0
fl+"0
+2,Q

o

o

19.
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TABLE TT.

The Effect of PreoperatJ-ve Tests and S¡mpathectony on Skin Terryer"ature 
"

(Temperatures given in oC. above Room Teronerature)

Oase No. Digit Thermal " Priscoline Sympathectony

5

10

t2

1B

ITI+
trl

tTl+
LTl

RT5
RTl

tTl+
1,T1

3
2

0
5a

10.5
8.5

r.5
2.5

B

7
"0
ó o

9.5
10.0

10
t2

.5
n0

8.0
7"0

7.5
7rO

5.5
B.o

l_2.0
t2.5

10.5
9.0

10
10

c 0
0
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TABTE TÏÏ.

The Effect of Denervatlon on the Relative Efficac¡' of the fnjeetion of Priscoline

and the Refléx Thennal Test.

Evldence of Ðenervation
Total
Nunber
of Digits

Nunber of Íts
o Pr e

Less than
Reflex

Equal to
Reflex

Greater than
Reflex

No Sensory Loss

Questlonable Sensory Loss

DefÍnite Sensory Loss

Normal Vasornotor BehavÍor

Abnorrnal Vasomotor Behavlor

26

22

2\

l+O

32

l+

0

0

l+

0

r.6

I
1L

25

11

6

13

r.3

11

21



t6

12

I

4

l¡.1
É
t-
É.
t¡lc
=UJ
F.

=oo
É.

J l¡J

ãH
fr<
t¡l
Iut-ô

É.
(9

Ez
l¡J()
.¡
l¡l
ul
ú.('
l!ô

L2"

o48l216

DEGREES CENTIGRADE ABOVE ROOM TEMPERATURE

PRISCOLINE

.--...,i'
:l
il
ii
ti
ll
LI

li
l

ii

I

l:

a.
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Fig" 2. A comparíson of the maxirmrm terçeratures attai-ned
in toes with the reflex therxnaL test, intranuscular
Prlscoline and spína1 anaesthesia.


